Background: High experienced continuity is known to be associated with lower needs for supportive care and most likely higher quality of life. On this background, the aim of this study was to investigate if patient-experienced continuity of care was associated with health-related quality of life (HRQoL) in breast cancer patients treated at two different-sized breast cancer units. Methods: In 2016, two questionnaires, "Statements on experienced continuity of care" and "The European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire Core 30 (EORTC QLQ-C30)", were sent out to patients diagnosed between 2011 and 2014 at two different-sized breast cancer units in Sweden. Lead times and other data reflecting medical quality were collected from the patients' medical records and from the National Swedish Breast Cancer Quality Register. Results: Of 356 eligible patients, 231 (65%) answered the questionnaires, of whom 218 patients were included in the analyses. A statistically significant association was found between high experienced continuity and high global HRQoL (p = 0.03). Continuity was higher at the smaller unit, while no major differences between the units were found regarding medical quality or lead times. Conclusion: The study found that high experienced continuity and HRQoL was strongly associated. A statistically significant higher continuity of care was found at the smaller unit, in line with what was expected. The absence of clinically relevant differences in lead times and medical quality may indicate that continuity could be achieved without loss of quality.
Background
Continuity of care is a patient-reported outcome (PROM) defined by Reid et al. as "one patient experiencing care over time as coherent and linked" [1] . Continuity is a matter of how the patient experiences the care coordination and integration over time, regardless of how the healthcare system is organized [2] . Continuity of care has been divided into: Relational continuity, Informational continuity and Management continuity [1] . Relational continuity includes an ongoing therapeutic relationship between a patient and the care providers based on trust, stability and predictability. It comprises past and current care and a plan for the patient's future [1] [2] [3] . Informational continuity involves both the way in which information is transmitted between different care providers, and how the information is received and then perceived by the patient, homogeneous, timely and individually [1] [2] [3] [4] . Management continuity describes how the healthcare system coordinates and adjusts to the patient's shifting needs over time [1] [2] [3] . These three types of patient experienced continuity appear to vary in importance throughout the care pathway and since they are all related and dependent on one another, it is now considered that the total experience of all the three components is fundamental [5, 6] .
Breast cancer patients ask for continuity in their cancer care and many claim that they are not receiving this to the extent they expect [7, 8] . Patients have also reported that too little time were offered to them in the consultative visits regarding information and emotional reflections, and that the consultation mostly focused on the physical aspects [9] . Studies have shown that high experienced continuity is associated with lower needs for supportive care and most likely, a higher quality of life [10] [11] [12] [13] . As the five-year survival for the breast cancer patient has been improving steadily over the last decades, the number of long term survivors is increasing. Supporting evidence for using PROMs in the development of suitable follow-up models of the care for these patients has been reported [14] .
Different definitions of health-related quality of life (HRQoL) exist [15, 16] .There is however a broad agreement that HRQoL is the effect of a medical condition and/or its therapy upon a patient, comprising physical function, psychological state, social interaction and somatic sensation [17] . HRQoL is considered to be an important patientreported outcome reflecting treatment, effectiveness, success and the patient experiences [13, 18] .
The aim of this study was to investigate if patientexperienced continuity of care was associated with healthrelated quality of life in breast cancer patients treated at two different-sized breast cancer units.
Methods

Patients
The patients in the study were diagnosed and treated either at the Breast Cancer Unit of Arvika District Hospital (BCU Arvika) or at the Breast Cancer Unit of Uppsala University Hospital (BCU Uppsala) between 2011 and 2014, with all stages of primary breast cancer represented and independent of age. They were identified from the National Swedish Breast Cancer Quality Register. All patients who were treated at BCU Arvika during the chosen period and still alive at the time of the study were invited (n = 121) to participate in the study. For each patient from BCU Arvika, two patients were randomly selected from BCU Uppsala and matched by age (+/− 0 years) and time of diagnosis (+/− 3 years) (n = 235).
The selected time period implied a follow-up time of one to four years from the date of diagnosis, which we judged suitable for assessment of the experienced continuity. The size of the sample from BCU Arvika determined the size of the total sample.
The two units operate in the same region in Sweden. BCU Uppsala has a catchment area of approximately 350,000 inhabitants while BCU Arvika has a catchment area of approximately 40,000. The units´treatment routines and care pathways are similar. Neither of the units performs breast reconstruction, instead these patients are referred to the Department of Plastic Surgery. The core of the care providers at BCU Arvika consists of 1-2 breast surgeons and 2 contact nurses. At BCU Uppsala the corresponding numbers are 7 breast surgeons and 2 contact nurses. Accordingly, both units work with contact nurses whose tasks are to coordinate and facilitate the care pathway for the patients. Both units handle the diagnostic work-up, surgery and first policlinic follow-up visit. In addition, BCU Arvika administrates adjuvant treatment such as chemotherapy and endocrine treatments, except radiotherapy. Long-term-follow-up together with palliative care for patients with distant metastases are also provided. At BCU Uppsala all adjuvant treatments are given, and all follow-up are administered by the Department of Oncology and palliative care is managed at another department. Considering the lower number of care providers during the care pathway at BCU Arvika, we expected a higher rating of continuity of care at BCU Arvika than at BCU Uppsala. By comparing lead times, and other variables reflecting medical quality, between the two units we explored if these variables were affected by high continuity.
Questionnaire collection
In January 2016 an information letter, two questionnaires and a prepaid return envelope were sent out to all patients. After four weeks, a reminder went out to non-responders. If the patient responded to and returned the questionnaires, it was considered as informed consent for inclusion in the study.
Questionnaires
Two questionnaires were used in the study. "Statements on experienced continuity of care" was used to assess continuity of care. It is a validated questionnaire developed in the United Kingdom (UK) [10, 19] . It is based on qualitative research, using the three elements of continuity (informative, relational and structural) as a theoretical framework [2, 10] . The questionnaire consists of seventeen statements about the patients' experienced continuity over time, and has been used in other studies of cancer patients in the UK [19, 20] . According to a Cochrane review, this is the only assessment tool known to evaluate continuity over time [7] . The patients respond to the 17 statements of continuity on a five-point Likert scale; 1 = strongly disagree, 2 = disagree, 3 = neutral, 4 = agree and 5 = strongly agree. The minimum score is 17 and the maximum is 85. In the present study, scores of ≥75 were considered as "high" experienced continuity, in conformity with King and co-workers [19] .In their study scores of 15 of 17 represented high continuity, which was transformed to our score of 75 out of 85. The questionnaire was translated from English to Swedish and then reversed. The translation was later slightly modified after being tested on five breast cancer patients [21] . Additionally, one question regarding the overall experienced continuity was integrated, inspired by King and co-workers [19] . This to further validate the assessment of experienced continuity: "Finally, try to estimate your total experience of continuity of care concerning your breast cancer service by placing a mark on the scale 1-10, (1 indicating low total experienced continuity and 10 indicating high total experienced continuity)".
The European Organisation for Research and Treatment of Cancer Quality of Life Questionnaire Core 30 (EORTC QLQ-C30) was used to evaluate HRQoL [22] . This is a 30 items questionnaire, comprising five functional scales (physical, role, emotional, social and cognitive functioning), three symptom scales (fatigue, pain, and nausea/vomiting), one scale for global quality of life and six single item scales. Each item is scored from one to four, where 1 = not at all, 2 = a little, 3 = quite a bit and 4 = very much, except for the two items for the global quality of life variable, which ranges from 1 = very poor to 7 = excellent. The concerned time frame for all questions is the past week. The validity and reliability of the Swedish version of the EORTC QLQ-C30 has been evaluated [23, 24] .
Data from medical files and quality registry
Data regarding the patients' characteristics and variables for medical quality were collected from the patients' medical files and from the National Swedish Breast Cancer Quality Registry. The variables selected to reflect the medical quality included lead times, methods of diagnosis, whether a pre-and postoperative multidisciplinary therapy conference (MDTC) was conducted, type of surgery, re-operations due to tumour related causes or due to complications and choice of adjuvant therapy. Lead times (LT) were defined as: LT1 = from first contact with the health care to surgery and LT2 = from first contact with the health care to start of adjuvant treatment.
Statistical methods
The scores from the EORTC QLQ-C30 questionnaire were transformed into a 0 to 100 scale. High scores of the functioning and global quality of life scale represent high levels of HRQoL. Low scores on the symptom scales represent low levels of problems and symptoms [25] . When comparing differences in the EORTC QLQ-C30 scores, a mean difference of 5 or more is considered clinically relevant. A difference of 5 to 9 is considered to be of a "little" clinical importance, 10 to 19 "moderate" and 20 or more of "large" importance [26] .
To explore statistically significant differences in the characteristics between groups, Chi-Square test or Fishers' Exact test for nominal and ordinal data were used. For continuous variables (the continuity scale and the EORTC QLQ-C30), independent sample t-test was conducted. The correlation between HRQoL and experienced continuity was calculated by linear regression adjusted for site and interaction between site and high continuity. P-values < 0.05 were considered statistically significant. The SAS version 9.4 was used for all statistical analyses.
Results
In total, 231 out of 356 patients (65%) responded to the questionnaires; 149/235 (63%) from BCU Uppsala and 82/121 (68%) from BCU Arvika. Thirteen of the 231 patients were excluded; operated at another hospital (n = 5), cognitive failure (n = 5), and refusal to participate despite having returned the questionnaire (n = 3). Thus, a total of 218/356 patients were included constituting the final cohort, 139 patients from BCU Uppsala and 79 from BCU Arvika. The patients' demographic and clinical characteristics are summarized in Table 1 . No statistically significant differences were found between the two BCUs regarding age at diagnosis, mode of detection, number of patients diagnosed 2011-2012 or 2013-2014, tumour size or the proportion of in situ carcinomas. Nor were there any differences in the percentage of node negative cancers or in the proportion of patients with more than 4 positive nodes. The percentage of patients with distant metastases was equal as well. Grade 3 invasive tumours were statistically significant more common at BCU Arvika (p = 0.03). Obtained treatments were decided by the National Guidelines dependent on tumour characteristics. The ratio of patients in the cohort receiving chemotherapy during this period was at BCU Arvika 30%, and at BCU Uppsala 28% (p = 0.92). Corresponding numbers for endocrine treatment were 65% at BCU Arvika and 71% at BCU Uppsala(p = 0.23) and for radiation therapy 56% at BCU Arvika and 60% at BCU Uppsala (p = 0.46). Very few patients had immediate breast reconstruction (2.4% at BCU Arvika and 2.6% at BCU Uppsala).
Patient experienced continuity
In the total sample of patients from the two BCUs, the mean score for experienced continuity was 70 (range 33-85) and 37% of the patients scored 75 points or more, the cut off point for high continuity. Mean score for the question regarding total experienced continuity was 8 (range 1-10) ( Table 2 ). The proportion of patients responding agreement (4 or 5 on the Likert scale) to the 17 statements regarding continuity, was lowest (< 60%) for the statement regarding absence of worries for emotional state of the relatives (no: 9) and for the statements regarding the knowledge of whom to contact and how (no: 14 and 15) (Fig. 1) . No differences were found regarding time from diagnosis and treatment of breast cancer and the time at which patients completed the questionnaires. (mean difference in score between year individuals diagnosed in 2011-2012 and 2013-2014 was − 0.8 (95%CI =-4,1-2,4,p=0,61 )).
Patient-experienced continuity was statistically significant higher in BCU Arvika as compared to BCU Uppsala, (76 and 67 points respectively, p < 0.0001). Also, the proportion of patients scoring 75 or more points was higher at BCU Arvika (BCU Arvika 61% and BCU Uppsala 24% p < 0.0001) and, the mean score of total experienced continuity was higher at BCU Arvika (BCU Arvika 9 points and BCU Uppsala 8 points, p < 0.001) ( Table 2 ). The proportion of patients indicating agreement to the seventeen statements of continuity was statistically significantly higher at BCU Arvika for the statements number 2,4 to 6 and 12 to 15 (Fig. 1) . The largest differences between the BCUs were found for the statements 14 and 15, which assess if the patients know whom to contact in the health care organisation and how.
Health related quality of life (HRQoL)
High experienced continuity (cut-off, ≥75 points) was associated with higher levels in all measured HRQoL scales. The differences in HRQoL between high continuity and low continuity were considered clinically relevant regarding global quality of life, role functioning, emotional functioning, cognitive functioning and fatigue. The differences were also statistically significant for global quality of life (p = 0.03), emotional functioning (p = 0.006) and fatigue (p = 0.02) when adjusting for site (Table 3 ).
Medical quality and lead times
The difference in lead times from the first contact with healthcare to surgery (LT1), BCU Arvika 36 days and BCU Uppsala 40 days was of borderline statistical significance (p = 0.05). There was no difference found in lead time from first contact to start of adjuvant treatment (LT2), BCU Arvika 83 days and BCU Uppsala 87 days (p = 0.26). No statistically significant differences were found for any of the variables assessing medical quality, with one exception. After BCS, a larger proportion of the patients received postoperative radiotherapy (RT) at BCU Arvika compared to BCU Uppsala. There were no differences between the BCUs regarding patients not receiving treatment in line with the national guidelines (data not shown) and the reason for not following the guidelines was in all cases documented in the medical files (Table 4) .
Discussion
In this study, a positive association was found between the breast cancer patients' experienced continuity of care and HRQoL. Patients who experienced high continuity scored higher regarding HRQoL than those with lower experienced continuity.
The comparison between the two different-sized units showed a statistically significant higher total experienced continuity of care at the smaller unit (BCU Arvika). No differences were found regarding patient characteristics except for a higher occurrence of Grade 3 tumours at BCU Arvika. Regarding medical quality including lead times the only difference was a higher proportion of Mean score "total experienced continuity" (Range 1-10) 8 9 8 < 0.001 patient receiving radiotherapy in BCU Arvika than in BCU Uppsala. The association between high experienced continuity and high HRQoL are in line with earlier studies [10] . These studies, concerned patients with other cancer diagnoses and to our knowledge, no study has solely explored breast cancer patients. It is, however, not possible to decide the direction of these associations. It might be that high HRQoL facilitate high experienced continuity of care, or that high continuity contributes to a higher HRQoL. Future prospective studies are needed to establish if improved continuity will result in better HRQoL.
There is a substantial request for improvement in the continuity of cancer care amongst cancer patients as have been shown in earlier studies [4, 5, 9] . No study has, however, been able to clearly show how to achieve measurable improvements [5, 9] . Implementation of [5] . The continuity requested by breast cancer patients is further challenged by today's complex and high specialized care, and the ongoing centralization to larger centers [4] .
The relational continuity seems to be central for the patients [7, 27] and, it might not be possible to replace the patient's request for a relationship with the person who owns the medical responsibility [5] . In our study, an organization of care based on contact nurses, could not bridge all the side effects on continuity that large size and multiple professionals imply. At the larger BCU, the patients' contact nurse also changed over time as the nurses were either working at the Department of Surgery or at the Department of Oncology. In accordance, the largest difference between the BCUs were concerning knowledge about whom to contact and how. There seems to be room for improvement of these aspects of continuity.
The occurrence of high grade invasive tumours, Grade 3, was statistically significant higher at BCU Arvika (p = 0, 03). For that reason, we did a comparison between the proportion of Grade 3 tumours in the two counties based on data from the National Swedish Breast Cancer Quality Register 2007 to 2012 (n = 2826) and no difference was found.
There were no big differences regarding medical quality and lead times between the two BCUs. We expected a higher experienced continuity at the smaller BCU and we looked at medical quality and lead time in order to evaluate if continuity could be achieved without a loss of quality, as has been considered [5] . The only statistically significant difference between the BCUs was regarding RT. At BCU Uppsala, many low risk women did not receive radiotherapy as a part of a clinical study, which could explain this difference. The study was later open for BCU Arvika with the possibility to include patients.
The cross-sectional design, asking the patients about previous perceptions of continuity can be regarded as a limitation of the study. However, we considered it to be vital that the patient had experienced the care pathway from diagnosis to follow-up, to be able to have an opinion about the continuity of care. To make it possible for the patient to recall their care trajectory, the time from diagnosis was maximised to four years. A shorter follow-up time would, on the other hand, have make it difficult to experience high or low continuity. HRQoL was however assessed within the last week from questionnaire completion.
The response rate was 65%, which should be considered when interpreting the results. The non-responders were mainly found among the older patients (> 80 years) and among the youngest (< 35 years). Other characteristics of the non-responders were not possible to explore since responding to the questionnaire was considered as the informed consent for reviewing the medical files.
No available generally accepted assessment tool for continuity of care were found at the time of planning the study. The questionnaire selected for this study, has not previously been used in Sweden, although tested in cancer care in the UK [19, 20] . It was formally translated. We found the Swedish version easy to use, and the feasibility for Swedish breast cancer patients was tested with one additional question regarding the total experienced continuity. The score from this additional question was highly associated with the total score from the 17-itemquestionnaire, thus the questionnaire appears to have content validity.
The strengths of the study include that the continuity questionnaire measured the total experience of all the three components of continuity of care from diagnosis to follow-up [7, 19] . In addition, the assessment of HRQoL was performed with a Swedish version of EORTC QLQ-C30, a questionnaire evaluated for validity and reliability and already used in several studies [23, 24] . All data regarding lead times were collected from the patients' medical records. Medical quality variables were collected from the National Swedish Breast Cancer Quality Registry but, checked in the medical records if missing. The data sources are considered to be of high quality.
Conclusions
In conclusion, high experienced continuity and HRQoL were strongly associated. There was a higher continuity of care at the smaller unit with minor differences regarding medical quality and lead times. This may indicate that high continuity could be achieved without a loss of quality. To enable best possible HRQoL for the individual patient, prospective studies of interventions using standardised assessment tools are required and encouraged. 
